Scrotal calculi are rare benign lesions of the scrotum. Scrotal calculi associated with hydrocele are occasionally reported, but to the best of the authors' knowledge, scrotal calculi without hydrocele have not been previously reported. In this study, three cases of scrotal calculi without hydrocele are presented.
Scrotal calculi are rare benign lesions of the scrotum. They are calcified structures in the scrotum attached to the parietal portion of the tunica vaginalis. It was first described in 1934 as a "fibrinoid loose body" or "scrotal pearl." 1, 2 Scrotal calculi have been demonstrated by sonography studies using high-resolution transducers. 1, 3 Scrotal calculi associated with hydrocele have been reported. [1] [2] [3] [4] [5] To the best of our knowledge, however, scrotal calculi without hydrocele have not been previously reported. In this study, we describe the first report of scrotal calculi without hydrocele in three cases by sonography.
Case Report

CASE 1
A man in his late 20s presented with a history of scrotal pain for 18 months. Serum calcium was normal, and there was no laboratory or clinical evidence of hyperparathyroidism. Physical examination revealed a palpable, freely moving concretion in the right scrotum. Sonography performed with a small-parts linear scanner with a 10-MHz transducer showed a round, hyperechoic, 4 × 4.5 mm calculus with a posterior acoustic shadow. It was attached inferior and lateral to the right testicle in the parietal portion of the tunica vaginalis ( Fig. 1 ). Hydrocele was not accompanied. Both testes and epididymides were normal. Excised tunica con-firmed calcification in the histological examination.
CASE 2
A man in his early 20s was referred to our sonography department for painless swelling of the right scrotum. The patient did not have a history of scrotal pain. Sonography performed with a smallparts linear scanner with a 10-MHz transducer showed an epididymal cyst with a 1 × 1 cm diameter in the right scrotum. Incidentally, a round, hyperechoic, 3 × 3.5 mm calculus with a posterior acoustic shadow was also found in the left scrotum ( Fig. 2 ). When the patient changed position, the calculi moved. Hydrocele was not accompanied. Both the testicular parenchyma and the left epididymis were normal. Surgery was not performed.
CASE 3
A man in his mid-40s had a history of intermittent right scrotal pain and tenderness. Sonography performed with a small-parts linear scanner with a 10-MHz transducer revealed hyperechoic, 5 × 3 mm scrotal calculi with a posterior acoustic shadow in the right scrotum. When the patient changed position, the calculi moved. Hydrocele was not accompanied. Both the testicular parenchyma and the left epididymis were normal. Surgery was not performed.
Discussion
Scrotal calculi are rare clinical entities that are associated with secondary hydrocele. Linkowski et al 1 reported the first sonographic images, which easily visualized the calculi within the hydrocele, along with their typical acoustic shadows, as hyperechoic foci. Scrotal calculi associated with hydrocele have been reported. [1] [2] [3] [4] [5] To the best of our knowledge, however, scrotal calculi without hydrocele have not been previously reported. Previous scrotal sonography studies 1-5 have shown that when hydrocele is present, the scrotal calculi are easily determined by sonography. However, as in all our cases, scrotal calculi without hydrocele can be identified as foci with typical posterior acoustic shadows.
The sizes of stones in the present study are similar to those in earlier sonographic, pathologic, and surgical reports. 1, [4] [5] [6] Scrotal calculi can regain their water content after desiccation when placed in a liquid environment. 2 This condition may explain its reversible hydration. Scrotal calculi may be multiple or single, and they are freely moving concentrations that lie in the space between the tunicae lining the scrotum and testicles. According to Linkowski et al, 1 scrotal calculi may have the following two etiologies: (1) inflammation of the tunica vaginalis testis or (2) torsion of the appendix testis or epididymis. The first etiology is based on the fact that the lymphatics of the tunica vaginalis testis layers may be damaged by inflammation, leading to fibrosis. 1, 2, 6, 7 Due to this damage, small water molecules can pass through the fibrotic tunica vaginalis testis membranes and narrow lymphatics, but larger molecules of cholesterol, calcium compounds, fibrin, and hydroxyapatite cannot. Calculus occurs by the accumulation of these deposits. 4 In addition, the endothelial lining of the tunica vaginalis testis may exfoliate, and granulomatous tissue may form. The subsequent bleeding, desquamation of epithelial cells, and fibrinous debris result in a nidus, which calcifies to form a scrotal calculus. 1 We believe that in our all cases, scrotal calculi may due to inflammation of the tunica vaginalis testis.
The second hypothesis is based on the possibility that an isolated infarction occurs in the appendix testis or epididymis, leading to a freely movable appendix testis or epididymis that subsequently calcifies and drops into the serous fluid of the hydrocele. 1, 7, 8 It seems that our patients did not have a similar etiology because none of them had severe scrotal pain in the past.
In agreement with the literature, scrotal calculi were noted incidentally. Because the calculi were considered benign and insignificant, 3,8-10 they did not require surgery. According to the current surgical trend, 11, 12 surgery was not performed, except for in the first case.
In conclusion, sonography with high-resolution transducers is a useful diagnostic tool in diagnosing this rare clinical entity.
